First ever isolation of bacterial prolipoprotein diacylglyceryl transferase in single step from Lactococcus lactis.
The unique bacterial enzyme phosphatidylglycerol: prolipoprotein diacylglyceryl transferase (Lgt) is the least studied enzyme of the ubiquitous bacterial lipoprotein synthetic pathway, mostly due to the low abundance of the enzyme. So far, Lgt has been studied to a limited extent in gram-negative bacteria, mainly in Escherichia coli. We, for the first time, report the isolation of an adequate amount of Lgt from the gram-positive lactic acid bacteria, Lactococcus lactis and compare this wild-type bacterial enzyme with the E. coli enzyme. The L. lactis Lgt, when purified by cationic-exchange chromatography, showed a 20-fold increase in the specific activity compared to that of the load, and 75% of the total Lgt activity loaded was recovered. Kinetically, L. lactis Lgt was found to be similar to the E. coli enzyme with matching K(m) and V(max), whereas the specific activity of the L. lactis enzyme was about 20 times less than that of the E. coli enzyme. Comparative bioinformatic analysis of L. lactis, E. coli and Staphylococcus aureus Lgt revealed that the conserved and catalytically important His-103 residue in E. coli Lgt, was altered to Tyr in L. lactis. Investigations showed that other bacteria where this alteration is visible, form a diversion within the gram-positive bacteria in evolution. Further analysis revealed Mycobacterium smegmatis to be the species which evolved with the alteration of His to Tyr.